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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a supply means of internal power 
source voltage being stable and flexible by solving a problem of supply of 
an operation power source caused corresponding to drop of power source 
voltage externally supplied. 

SOLUTION: This device has a first circuit block PAD1 to which first 
operation voltage VCCQ is supplied, a second circuit block CIR1 to which 
second operation voltage VDD is supplied, a voltage generating circuit 
PWR1 receiving the first operation voltage and generating third operation 
voltage VDH, and a third circuit block CIR2 to which third operation 
voltage is supplied. Further desirably, the third operation voltage forms 
fourth operation voltage being higher than it from the first operation 
voltage by a boosting circuit GEN1, the fourth operation voltage is formed 
by dropping the fourth operation voltage by a voltage dropping circuit 
VLM1. Thereby, even when a power source of VDD is dropped, stable 
internal operation power source can be formed using a power source 
VDDQ having comparative oscillation. 
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[8?&¥IS:] JBl»f^«BE(VCCQ)A*«#&Sn*»ll3 

^2|fiiK^P>>^(CIRl) t« WE* 1 »f^«ffi*SttT 
IS 3 SjfeilJE (VDH) £fg£-T5^JEEfg£[E]!§(PWRl) <h> 
iWiBSfS 3 »«Mtffij&i#JJ&Sn*» 3 HISSED (CIR2) 

<«> 3! 3 »f£«JEte, S11j'^«BE*^#jE1hI8§(GEN 
1) K: «fc 0 %>«E©*#fc*4 WiftW£&MSSL 

U ■l'©«4»^«BE*|»£E@»(VLMl)lc«fcOI»ffibT 




VINTi ~vintd 



1 

r#tf8SJ*©l5ffl] 

1 3 i i t&f^iiJE^^$n^« i @s&^n y 

I 2 «;#«ffi^«i^$n?.m 2 ®&:/P i7 1, 

wei i »femEE*§ttTi 3 »^«m^^^-rs«m 

WEI 3 Sjf^«JI/6i«^ ^tl^3®^fuy^t^ 

mMm2) »*aic*viT, we* i MttMtEttw 
tern 2 »fe«jE ± o t>**^r t&wmf?2>*m&m 
a. 

[»*Ii3] »#B2K:iSHT. W££3lbfl£«Ettffi 
EI 1 MflMIEJ: 0 fe/hS^ C ££4# tt&T&iMMHI 

Mftn&m±®&\*. meiiiiMPtEesftTMejii 

1 nfMHEEJ: 0 fe*«£JB4!MfM|EE£*i£-r£& l « 
£E^«@l&i, WEJfS4»flMtEE&SW-TWEJ[l31M£ 
«JE * S IB 2 mff^&IUj® t £^tj> c t ZftWl t 

WEI 1 mEE^&B&tt. WWlHWkaB^teiDBje 
*. 

WEI 2 fEXSliaBtt. ttE»P«EEfc:»^lr»TWE 
14 mEE^^JE-r^, C ttZ*. Q WEI 3 «J££Jgfi£-f 3 

[W*fl|6] »*Slf:*^T, WE¥i&#&Stt, 1 
K)s 

WEI 1 B»:/ns/*tt, WE^aMfr^y 
^ £ A ffi # -f S £ (D A fct! # IeJ 88 £ . 
mE*2@K^oyi7tt, ilEIllilK^Dyjr^b 
XA^$tlfcm^Sr§ttTSIf«<D«g^^*JEI 1 

OTE» 3 @K^P yi'fa. i»0 7-l««t1II(Di;y 

^-3 y zb**: u-t;KcE^$n^>if WEttaisitt 
wei 1 » 2 ttffMtEEttWE¥*# y ^©^>«^ 

MreiB 1 Mf^tEEtt. WEl2Xtfl3I&f£mflE«fc0t> 
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2 

WEttJE?g£[§l?&tt, WES 1 »ftMtJEE*$W-Ta&E* 
1 »fP«BE «t 0 t> *BE © * # IB 4 »f^«flE * * 
SEEB&i:, WEl4»jfe«ffi£gttTWEl4«JEJ; 
D fcttJE©/h£&WEI 3 Ibf^BEE * tetftT <5 |$EE EES 

WEWEI 1 EJ&yp «y i/tiEI 2 ESS^p y £ 

m<Di^<DAiiiti\$. wei 1 »jf£«ff©ig*i£j$oi 

l fs^£WEI 2 Krf£ftffi©igi|i£|$^sfi 2 
10 U^;P*Sl0iSt. WEI 2 f&f£B£E©ig<g£ 

J*t3« 3 WEI 1 IMf?BJE©£ff 4 B* 

WEI 2 08§:/p y i7 tWEI 3 @g£:/p y 9 tamo 
«*©Auatt. we* 2 »f^«ff ossrff ton* c 

WEI 1 Mft^tE«nte¥«ff^y ^©*Hi«»6«W* 

WEI 2 !WftESiE¥i*f7 ^©^«*5S»t4 
fea6rol2«i!i«^t s WE$B2«jR«?ir«ttsn 
fe£2«aaEMl:.' 

WEI 1 IMtMtE®Sq^&&«tt«ttB?*Mt?y:/ 
©*«*>&«»**&*©» 3 «»*?■£, 

wei 3 «aE«H t fc»ttsnfc* 3 m®Mm &, 

WEI 2 Kjf^flUE CD 3S*fS £ & B4£ SWE¥#ftf 
©*MBA» S 4 BBBFFi, 

30 WE£4«»^£fttt£nfc£-4ttR£B££B*.. 
WEI 3 mi®S2H £ WEI 4 «»EiRttWE¥*tt7-y 

WEI 1 ®m?a y *RtfWEBffi56ifeiattfctttte» 
1 Rtfl 3 «*Bi»*^ LTWBKS 1 «ffiA»ft»Sn, 

wei 2 iHigs^p y ^ cteWEi 2Rzsm4 mm®®* 

ft V T WEI 2 S n£ C <h t T -5 

[»*^1 0] ffit;£Sl ir*5ViT, 

;0 ^*#*aiHlSST^0, WE¥*#ggtt, 

WCJB1 »ff«ffi*WE¥*#:^ry^©^«*»6«tj-s 

^©iitMSft, wei i mmm^izmm^tx 

WEI 2 ftff«EEft ig^fft:? y !/<D^fl5*» 6 S»t * 
ft»©«2«BI?t, WEI2«jlS^t^$n 
fe!2«ME«8<i:, 

WEI 1 »«Mtffi©*ipifc*«flr;RtfWE* 2 MfMI 
ffiOSipi^SmffiSrWE^iJIff^y^O^^e^a 

KgttSfe^coi 3 iifift. 



( : 

3 

IMBJB 1 IB^D y £StfilMB«EE»£EH»fc«iMBj6 
1 azXJB 3 «ifiKiS£:frLTll&ESg 1 «BE35*«l»Sn, 

ffie& 2 H»:/n y ^ mawe* 2 r# * 3 «nBe*i£ 
ft»oiifiwffi. tte* 1 ttaMfffc&tftd 1 

ft, 

JB 1 »#«JEE £ flt^T 3 * (Dm 3 miUSE^ £ £ * b . 

[5g9J©#iHBfcSilJI§] 
[0 0 0 1] 

[0 0 0 2] 

[**#CD&fl5] CKDWilfflST^SnSXfiRCDU^ htt 30 

[XSSI] :M. Tsukude et al.. 1997 IEEE Internation 
al Solid-State Circuits Conference (ISSCC) Digest 
of Technical Papers, February 1997, PP. 66-67. 

IXWL2] : ftffl¥-8-2 3 4 8 5 1 

[3tt«3] : S. Fujii et al. , 1986 IEEE International 

Solid-State CircuitsConference (ISSCC) Digest of 
Technical Papers, February 1986, pl333-1343. tfcit 
4] : H. Tanaka et al. , IEICE Transaction on Electr 40 
on, Vol. E75-C, No. 11, November 1992, pl333-1343. 
Rlttl] fctt, ^j/^W&fltlSSiiai. 2V*»S>3. 3V 
STCT)«EEC0«jig«JIextVccfC J: o Tl&f^^-fr-SDRAMlHl 

»**83«$nte«. z\z\t, v— FmcDmrnmnEScc? 

tt, extVcc*>6VppGen(#£E0») Ki»)»*SnTV» 
•5c 7l/-f«IEVccA, ^33Ih1?S«JEVpp, 

— N^EE (Shared-Gate Level) SGLte, ex tVcc;^ 
nit#LT*/8Kggtte>tt£;VDC (Voltage Down Convert 
er ^ffiPTRg) la^fi^m^S. 
[0 0 0 3] K«52]1C«, v-f^7Dn>tf3.- 50 
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5. Wfe. 5 1 y'7 P ^-*^«$&$n5«j®«£EVcc/&^# 
BE@?S41:cl;D#EE«ffiVH^-B.fE^^-B-^ 0 

) [0 0 0 4] 

[5BK*««»L«fcdfr-5Sia] ±E©BtlRl ]■*»[;* 

^T, -fS^-roAai^wfeJiwi/OlHlgSw^J&roSlimMV 
DDQ£> F*3«B^aiHl?§0^:Je)CC»m2«jgVDDCD2a^(75lt 

[0 0 0 5] ia¥©&A«ffcf;: J; £IC (Integrated Circ 
uit) (DimmmfcRZt&mfcizttfcT^K , #lCMOS h 

mmzmmtztzubiz mwnmn&.<Di&mmk tm v m 

[0 0 0 6] U^b, I/0(HlSS»fe«6cO^lfli!SVDDQ 

ta, 7®£;\z&;fe2tifrtkm : £ft-3g'< ©iC£©g-g-te£ 
t s c t <t <c ^ ft sb tt tewmm iz m -o t m emu 

**«fflt?n*. *>*>;5A/, VDDQ*>«f«ttfeK:fiTT-5 

ffi 2 «i8!VDDttVDDQ<£>cfc 5 ttfWtt»«*|t»fc». Sltt^tll 

[0 0 0 7] fitiroiittttjate^HTDRAM^Sifra 
«-&<Ctt, SI^DRAMlHl!S^ , P-yi7©«!li^«$$D{6j(3fT 
5*>ilI(5-Oi:&5. E|J-fe, I/0Isl?§©/fcfe(OSl 
«jlVDDQ«, Jt«MSS^«jSttBE©^55S»!^T*S^ 
Ttt, DRAM®eS^Dy^ffl©«jK«i:LTfflU-2.*#*»S 
fc-T. mi«!®VDDQ«, itUM^mat© 

ijsns i/oiaigsfcffl ^e, n§ ftsbmm ; -r x*^# v» t 

ntrMLT, ^2«MVDDttS^^ffi;mffft;^itfi : LT 
^Ztztb, MmWA®V&7ay?<Dnm : $:3ifrti;5\Z\-i 



10 



£n<5o £H±®«k5fcraHttlftS®»iDRAIf*fi8L& 
3 : yyi:iofefcCT(^< 1 DRAMHiE&^P y y~<Dftt> 

y -y-^DSPfc ifonaiaKT t> h»©ibih«£ i; a c t 

[0 0 0 8] ^-'T, *«5BW©BM©— 
[0 0 0 9] 

*1 BK^ny^t. *2IMttlEftHKJft3tt«)B2ia 
1&7Uy>7t, MC*inffttEEe5tf?Tj|3»flHtEE 

n-sss 3 m^-yu y ^ i *#-r^>=t 3 £¥ii*$tB€M 

«ffi^6#ffi@l»KJ:0-€-*i«J:0 l b«£E©^:*ttJB4» 20 
ffMtEE£J*j£U *©JB41M1MtEE*l*ffiaKI;:J:DI* 

[0 0 10] 

T$tffl\zmw?z>o mffim<D&-7ny?zm&L'?z>®m 
mf-it, ftfcfflmztifc^w. &$d©cmos mmm 
MOSh5>-^x^) «©*ang»a«i:«t-3T, 

MO SFET (Metal Oxide Semiconductor Field Effec 
t Transistor) ©IsI&E-may— HC*,6PSOttftHt> 
0IJNMOSFET (NMOS) £«U y— Mr A 
ElJ^-DttfeP^MOSFET (PMOS) tEffJ^tl 
5. HTMO SFET SP^^feJ&JCfBlSYb DTMO S £ 

^X^fc*ttfcRB^$nSil?T«fj:<MI SFET (Metal 
Insulator Semiconductor Field Effect Transistor) 

•©—ttttfc F ET^ffl HfcEtttatfl! $ ft*. 
[0011] 1 >m 1 K*»H*HV»fc*MM|(: 

^aiHiK^ y -? (kit. m \z is u p y y & s ir > 
y y \z tt-eti-tna ji t £ n * k i o 1 * -ft v t i 

/0«il«l£VDDQSlXVSSQi. P 7 , «SHtffiVDDXWSS*« 
fyy#W#6«»Sn6. VDDQUI/0«jg«£EOii!« 
fifi4T$,0, VSSQtt-€-nt^-r-5**«{4 (»jfe« 

o. vssa-c-nfc*f«r***«ffi«T*s. -«2ic i 

/0«BE(VDDQ-¥SSQ)tt3 7«k(VDD-VS'S)J:Dt)Klr». ^ 50' 
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0«EE«3. 3VT, 37IEttl. 5Va**«AS!0iT?**. 
fflflfVSSQiVSSt (GND) 0 Sffittfcttiq V 

tfiT'$4©T, &T«3LkI/MIS«EE*VDDQ,fcl¥ 
tf» 3 7«H«E*VDD£»f.K££K"r*. 

[0012] i/om»mm?-y7fito£<Dm*<D'f > 
nmtTZo z\<Dm\z\*^ys*9vmzi$Tz><® i iixi]K 

y HINl~INn<h^tB^Wy K0UTl~0UTm£. Xtl iffi 
^t^fSLfcAitt^ff^A-y HI/0l~I/0k^W^L 
fco ft, mHU^y ^g|$;o>£<D{§f|©Jgi|g ( hVDDQ£VS 

sQ©iwomffitt— ar*. vrottSBfi-rsjis 1 b&t/p 

y £CIRl®IMtMtEE'T?*0. CIRll*30«*JB«fc:— 
©fcfeVDDQ-VSSQH(D|g*iSitt3^#*VDD-VSSm©^# 

K**-rs u^asmigB (-^©iMfc&s) 1/ 

0B»PADl©fl#«tt. H 1 6 ~ 1 8 T^TS* 

[o o 1 3] ssi Bss^p.yyxiRite. =tynmns.n 

Di£»*T»fl^tBfcrt«iattT!a*. CIRl©JW(e«fcia 
£ L T«, NANDHSS^CD p v y Z @8S^> U ^ 
•^T.^^f y i^^^BU (SRAM) B8§, &-5^ttV-f 
^P^P-fey+t-^DSP (Digital Signal Processing) HISS 
^j&^tf ?>n*. CIR1«\ VDD-VSSH"!i£*rr>{g^[;:ck 
•3 TPADl^j^f-5^ 2 m?&ZfU y $ \Ztt~r?>m^(D J P 

[0 0 14] — ^2[sI!§P r P-y^CIR2«, VDDQ^»VD 
DO«JcBf^Ol*3««iR«fEVINTl~VINTn*gJtTl!ifP 

Tit, M&ti^m&$&^M9t&$& J $>VLim<D71-atf® 
S§^>» DRAMHISg^tf ^i!iS£E^Ki(C^ 
l/TKSM 7V«T©g{g«JETl!)^T^v-i'/7n^ , p 
■fey -tJ-^DSP^: e>*T.S. |g 2 ®m7n y i/CIR2 

f'OliTtt, DRAM@?gO*#:^J^El 8 ~ 1 4{C^j$£*l 

[0 0 15] «E«£@!6:7Dy2tfWRltt±|B 
©CIR2T^Bt*tl*fg««ai«EEVINTl~¥INITn*3B 
^•T?)fca6(D[Hl?STaO, VDDQ, VDD€r^CD«if^«^m 

[0 0 16] [1. «ESe£@»:7ny£7PWRl] 0 2 
1C, «BE«*B»^ny ^PWRlco-^J^^-To ^ZIT 
^2HJgS^ , pyi7CIR2*^ifiT-5DItAMEIKtLfc« 

&izi&m£tii2>toBmffinm$:&2z-rz>it»b<D®&i: l 

feI^»MM4il/T^5. CIR2lC^Stl-5DRAMlHlgS 

- KHffi»«JEEVDH(«»JA«3V) . -t>X7>7°m*- A 
K 5-f y«JEVBS (fiaj^li2V) . 7 U-f «flEVDL («jttf 1. 5 
V), :/U3 t *-5>«flEVBM(«*tf0.75V)2fctf. h 



30 



40 



I 
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«j£vpl (mtfo. 75V) ai&RtJsna. cns.©!*)^ 

ii«£E «VDH>VBS> VDL> VBM= VPL = VDL/2 £ fc 5 © fflfk 
COO 17] 02(C*5ViT, »&<¥ft&«7-K»£B» 

f*fc*C0«IEET$.-5'7- KjgSigiSWJEVDH© 
8©fifc#&W&fiB2'©— IP*., #EE1hI!8GE 
N1MU I/0«EEVDDQ (#9Atfl 3V) £gtfT-e-ft«i: K> fc* 
#fc«£EVPWRl («*H5V) ^bTI^JElEl8SV 
LM1 («E»J3y*, l^aU-^ifcPftfft*) fC«fc 
D. VPWRl©mffi£l$J£bTVDH(0J;U;£3V) SSfi^S-frT 

[0 0 18] £©#m4VDDQ>VDHT&3fc#>IiKge<jC 
tt, VDDQ^SPfffiElKSflt^TiaHlTfVDHSSB^-r* 

&ft£fcVDH©»j*T**. *&#K:VDD 
QtVDHi©«*«ffi*««iSLT(riS«^ (*B8VDDQ^VD 
H^VDDQ-O. 5V) fete, 5fc*feVDH*|*EEI§«&©3!*Wft 

fB©VDDQ=£rfiJffl-r-2> £ £©fSB£@jrr^<VDDji>£# 

Lft L ~ ©«£• f: ttVDD»«ffi«BEflS * tlSijgmfttt WtC 
#BEJfc*:*:* 0, #JEIel5ScD^^fficM 

[0 0 19] ■fe>^.7>7 P ffl^— AK?<f ?*flEVBS& 

^7i^-r«jEVDL©-?-n^ntt, jso^ofc^nR 

^SnfeK£ElHl!SVLM2tVLM3frJ;0, VDDQ£|$JET-5 Z. 
ifcit)»*Sn5. VLM2tVLM3tt»f^r'5«*«E3ft« 
VDDQtite*c:tt|»maVLMltrai;»SC©I3»fCJ:0* 
S&^U^ir— S^EEVBHRUt^U- hfllJEV 
PLtt. VDL*>6»js8SnfcVDL/2t**T*. VDL/2©fg£ 
@»©JM^t0l*«[:S:itt3] KESrt-SE&Srfc*,^ 

[0 0 2 0] H3KH2©^ + -i?jJ?>7 r 5fiFSCJ:*|f 
JIlHl!&GENlcD^#:0i|£La£>-r„ C60K C602, C701~C705 
«#>tf>^», C603*5«fctfC706a. C706btt s F?t^» 

t<&&„ osc«^niHi!S, SENttU"<;nr>-y-T*s. m a 

@K © » j*T 5 S^«JEVREF 1 * »*fS £ b Tffi £ L £VPW 

tft*>Il:se.ft5. OSCtel80a©&*BM£8F^:> n y 
£II^clki5J:tf/clkS:fctj;>j clfcfe «kt/c/ c ik© 

nztrnmnzmnztirzw-mmmizmmzn. vpwrhc 

«ffiVPWRlttSENT-C-©«ffi***rz^sn. 0SC©3!S£ 51 
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mm l tvpwr i«£E *^a©«flE k nm? & . 

[0 0 2 1 ] 04 ft, 0 2^©*q«mEE%4lHl!SREFlt 
l/Wfc«)5A> K** y y*Jp*ffiffi**5j(Bandgap 

reference) ^t. R903~R905ttS*T;T, B901*3J:asB90 
2ttPNPAW#-7-h7>vX^T, *rfcRj£UfcV> 
A*, CM0S7 p n-tXT'tSM0Sh^>^7.i5'©h*U-r>ab^ 

10 IsJgStt. -C-Offl*«ffiVREF10jlft#e*t««)T/jNSVs 
£ V> 3 » , :/ u -fe X W£ WHAtfc ttfttf* 

fg93©S*P«Efg£I5Jf&<>; LTfflT*5. 
[0 0 2 2] S^mH^^lHlKREFlttl/O^ffiVDDQ^i!) 

E«*HI»©a*-r**tp«ffiVREFl**->'j3>OA> 

nw±©mjE©«isg*t^e<jfr ! ^sT*-5o ^ot. n 

7«JEVDD£REF 1 ©«M fc« . VDD©ffi«EEftI * 

H*fcii)©«l*t«:S?TiittA«»*fca&T**. EPS. 
20 KEFl*VDD36*lVa*KS:*d:REFlttft*K»f^Kc<& 
ZtzibT:$>Z>„ Z\ (Dm-&&< tjTVDDfcKjffM&EtLTR 

£-r-5#J£lHl?§ W^.tf0 3 tl^Ufe©) ^ffl^TVDDR 
S»J*U ^nK<fc0B4©VDDQfcft;tT, REF1£»# 

^sipmm^^^ffli^c^, -^©^©^sctLr 

0»J A fcJMOS h 7 > v 5 * > © L S t iffE £ ffi I ife t CD 

30 [0 0 2 3] i5C, 0 2©^JE®ggVLMl©A#:^J$L. 
«e>-To iI©[iIS§«VDDQ«:(^lIbTVBS^>VDL^^^-r^VL 
M2frt)j[£;ffl$n-5„ 0 5TllOlS!>*llO2©-€-tl-6n«. 

JEmjE^^T-SHJK-eafe-S,, d©S©(His§fcoiiTtt 
K«4]t»J4$nTH*. llOltt, aw«EE©u^ 
^©fca6©«jE'J 5 yfm&T&r), REFl©5!^-r-S 
VREFl«;S^Tffi*iR1103tR1104T^ffiLfcliEEtJt« 

o -rsEtictD, ^fa©F^gE«ffitr^b^^2©a«fiii 

JEEVREF25r«^T«.o VREF2ttVDHtHSf WfCtlLV^ffi 
^5. 04{:^LfcVREFl©lHlKT«, VDHfr^L.^« 
BE*itt«»J«T*Ci:**H*T**»Sfca6ll01SfflVi 
VREF 1 m.& \Z ftffittEE \Z m V V»«EEAt** T 
***t6tf. 1101*#«SUTI*3««BEia*«©Ay7 7 
tbTO«EE'JSy^ia»1102K:i««S5«bTt>J:^. 
S 5 TttftftJlMHSXtf (HAMO S «#JE^EEVPWRHC 

[0 0 2 4] m6U, 02*»6 5T^Lfe*^K©^j* 
) Ci^T^b/cVREFK VPWR1. VDH©VDDQfcMT-5« 
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ffiftSfiJSLTV^. VRFF1«VDDQjW»1. 2V«±TVRE 
Fl=l. 2VO— ««ffi*m*UTV»*. VPWRlttVDDQ 

C9VREFl*=tD?VPWRl(Dm/E^7C{', VLMlfci 9VINT1£ 
;:TH (R1103+R1 104) /Rl 104=2. 5/1. 2 
fcRj£"f * £ tT. VDDQ>1. 2VTVDH=2. 5Vcd-£«JEt&* 

^M*S3. 3VT& 0 . ^<D«*8>fl;«««BVDDQ-ST*3. 0 
V~3.6VT»St"r*t, ^-©«JBE«5ffil*]TVDH«-^« 

[0 0 2 5] H7ttHC<H2*»6ST*l/&* 
5BW©^rffiK:J:oT*J*bfeVREFK VPWRK VDH(Z)VDD{: 

^n©lH]8fcVI)D£^Tt^ft VREFl^VPWRl^V 
INTl«J£©VDD«jEfe#14te0 1 9 tSSn^ J:5 \zy 

1. 0V~2. OVCD «fc o fcJtfcHfcKJtLTfc. VINT1«2. 5V 

[0 0 2 6] 3 K#fg§HTte:, H1CDCIRU:J:3 

tt IeISS # Yfc <D tCVDD«H * (£«£Ef fc L-Tfc, C 
IR2©l3B»Cttlft*n*VINT10«ffittfi«EEfl:*n-rfc 
— £«fiEa*#Sn*<t^34M*a***. flIAtf. CIR21;: 
DRAMCD J; -5 &fi«E<fc K*f L oa«seYfc#36»* 1 ^ 
0IS*ffllrVTt>, VDD^JEfe#ttO^VWINTl~VINTnCD 
*£E«D8AMI3»K:ffl^SCtT, VDD**<£«JHt; V T fc 

[0 0 2 7] [2. JB2"©rt«iaK^D3;^CIR2] 12 8 
{C^ 2 <D|*|gB[HJ!§^P ;/ ^7CIR20-^Ji IxTODRAMiaBS 
SSl/Tt»5. CdTX-INBUF, Y-INBUF«-tn**TX7' 

1 0@Kyp»/i736»6«|&3nn4VDD-VSS*fll^iR<B 
-^X-DEC. Y7 KU-X^n-^Y-DECJcea^tl^-CT 

^p— K$n7- K^-^*^AS««icos^-r^^fe<D 

[0 0 2 8] MARYte^'J-feJPT'l'-rT, MCELLT^$ 

«ij«*nTVi*. witt^y-fe^oy-hfc^KSFtts 

n^:7— H». bh /bna^^EU-trJUcMbTltaoSi! 
*»#*ff5fcTy M»T**. S:*, bl£/bl«*f©t: 

^P#Ht* y hl§5£VBM=VDL/2HXU3 1 *— ^T3o SA/W 
U-t;W»e.M!*tBSnfefl!*©Iow/High*WSiJbVSS* 

fzmmzm<m-rz>o Y-iNBUF£^<&A7j£n*:Y7 

XH-DECT^p- KSfiBr«©*7A3i*!«l©— OYK 
5>-TAY-DRK:J:r)ilS?-f 5, d©*7AS«iSf'J:t). 5 
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v*bi0>*Y*-r y^Y-sw^oNt^n, M^ntfy h 

igl*fbL /bl^gbl. /gblKjSg£-$n5„ EQ«^<Di/P- 
A*;Hfy h«©-f 35< XI3B, MA/MWRtt^P-A';Uk* 

Xlilg&T&So BUPteCIR2l*lg|$|I]g&©fi*§tI<g£CIR2fl. 

[0 0 2 9] 0 9Rtf 1 Ott, -tn-fttVDDilli©^ 
*VDLS*Ofll#fc*«-r*Ay7r*J:«. VDLJB1B0 

10 HI 8 03X-INBUF, Y-INBUF, BUFlCJBfr><& Z £ii+V 

^•Si *Hi6S^JcDJ:5fCVDD^l. 0V~2. OV©j£fgfflCDm 

F«=I©lHl!StCIR2^cr)[Hl!St©'f >^-7x-7.^«ii« 

[0 0 3 0] 01 1 «0 8 <Dy*zi— F [EllfSX-DEC> Rtf 
7— H J*5-f AX-DR(Dft#0!l£L#>L;fcfc©Tefe-5. 23 
0 1 P -y @!§T& 0 , X-INBUF#> «=> £ nfea» 
©X7 h* ^Xfl^aj £ 7- H*'B»(g*swl*5*3- KT 
-5= 2302«I^^;^g||pJKT, VDLJgScO^P- HISJR 

5, 2303ttXH5'f A0»T. 7— H«hrlOB»*ff 

[0 0 3 1] 012IC, 138 CDPC, SA/WR. Y-SWcDPiSB 
@S§£iFT. 24071~2407ntt-7 P U5 1 ^ — vlelgSPCT. 24 
081~2408n^-t>X7'>y • I- T > ^HlgSSVWR. 2 
4091~2409n^YX< y^Y-SWT**-. SA/WR{CttCM0S5 

SDT**fc*, yU^^-^telgSPCttNMOST^bT 
^S. 2410tt j e-tl^ ) (D|eIgSO^i!i[eISST*?)o 
[0 0 3 2] 01 3 \Z, EISro-l-p^-T+i-'lHlggEQ, ^-f 
>-fe>7.7>7 , /^-r h7>7MA/MWRCD*#:^JSr 
^T. 2501HEQT. 2502ttMAT. 2503ttMWRTa&-S o if 
a— AjUfy h^gbK /gbl©7 P U^ J f-> s ^;HSC 

ESSEQttPM0ST*^b. ^-f>7-< h7->7THWR«NM0S 
Tgbk /gbliBft-rSAifc^lriEbT^*. ^fe, ^ 

t>77>7'^H^-5. 
[0 0 3 3] 01 4i'08^e.01 3T^L^DRAM|hI!§ 

M^TnT. 7 F^xai^6£L>t^£^:ll#»JTlTseql£'L , 

fc. swl€r'H' l/^MT5otT. wl*«VSS*&VDH*T 

\zK^t\^>. -ecDgE, sov^'L' ssnS-'H'l^ 
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>7,7y7\Z&-oTMW>2tLtz'&. sov£'H' l"<;Uzm 

u ssp^'L' u^Mzmwj-TZo cmirio, csp«i. 5 
vizmmzn. bit/bi©t*-7 bmmmt. tn-tftii. sv 

[0 0 3 4] WflMTiTttsysJjJ'H'KBftSn, SiR£n 
fcY-SW**:*>#*fcfta. ^ndctcT^-r-Sh*^ h 
«©«ffi**^D— ;t;Hfy bmizKfkZtiZ. sma£'h" 

T. yp-/t;Hfy H»«ffiA*ii(BSnTdoutfca*$ 

[0035] ft%m-c\z&mmm*%&*5'-bVim\z 

U seql£'H' LTsed2£' L' U^H^f* £ <h 

[0 0 3 6] KJKDDRAlHgtttt, CIRlfCttfflLTUSa 
7mJEVDD$^J^.tfl. 5V*61. OVIr^mjEEfcLTfc. DRA 

«KStlS. COfl#**f(|ffl-rntf, 3 7«EEVDD£CIR 

»jfflnu!Stt, «^.tfciRii*gK:i9:wntfj:v». 

[0 0 3 7] CIRlOiMtMttBfcJfcUT. ffrWC 

CIRl(r#t*&$nTli-S3 7«/EVDD$:^ffc$H-^,rofr 
imAT, C I R l 0Mrf^MiKK«mi9icM«|-rtitf. CI 

[0 0 3 8] ft43, 08*60 1 4T^bfcSIJg^JT? 
tt, 7 W«JEVDL£3 i y:7©P7mEEVDD£gft.5«lE 
fcttJ£l/TV»*. — ttfcDRAM©«S©(pT— 

LTafeSdt*^^. C©7KtSS05ffll/^2l/ 

M$MlTiO#<©«^SiStTLS5. L£* 
oT, 7K«ffll&«'<<5 ; 5»/0;ty N**6BS« 

*. 01 2 T^b*:^ A* K ^-f ^stfct-S 

t>X7>7'©ia#i$SfflTnH 3T«JE©fil| 

j£itizwodMM<Dmm&{tu, ^Tnm<Di&.nmt\z£ 

& ft 5 CMOS D y £ @?§T«J& £ n£:C I R 1 SB © 

[0 0 3 9] [3. JBlOrtWEiB^ny^CIRl] 0 
1511 01+©lfllftg|5lEl&:/ny^CIRl £«fiTr 

A'-^ (INV) ifl--D t 2 A^JNAND (2 inputs NAND) *- 5 
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C 2A#N0R(2 inputs NOR)*— CXD^J^^L-Tt/^ 
A, B, Ctt-t-tliPnVDD-VSSIiWT**. 

[0040] mi pmm&zru y ^ n, 015 tzmtsti 

*^A*lWJfi©D R AM^tr^ 2 IUg§7a y 9 fcfBtftS 

ns. bp*., cputtDRAMtettbT&st-r&x— 

*©7 KUX£58?tU ^©7 KUX©^^E>Jir;KctB 
10 **tlfc*«*5^1R*. gifc. CPUttDRAMfcjff 

Sr-^tEiSt5'C*7 KUXtSDRAMBBl: 

[0 0 4 1 ] [4. AfcB^IHSSPADl] 016H 01 + 
OAttl*ia»PADl©*#«*«bTtiS. 2702, 270311 

2701, 2702, 2703. P2704, N2705Tffl^A*y 7tS1« 
LTV>5. seltt'H'Tout*'H'©l$, P2704*^->bTP 
ADfcttVDD(Wffi*J|B*artl*. £&, sel*' H' Tout*' 
20 L'©H#, N2705*^>LTPADfCttVSSQfl|fi:*|±J7jSn 
•5c — sel*'L' ©Befell, P2704, N2705<h *>;t:7 
U PAD«A^e>iLT«^-T-5o 
[0 0 4 2] 2712ttl/ifcKpSESD (Electrostatic discha 
rge)m z Ftm$tlZ>'b<DT\ Ay KKSfttbTAy Kl~ 

»m^<o^* y x* 6 5 1 y T'fgascoiaiK 

®^£ISlt-f 3#8|eJ?§T&<2>o D2708*5 e fcr>*D2710H^ 
-f*— K, R2709ttjg£x, N2711«NM0Sh7>i?A^Tafe 
2706«|gTS¥ L ^BRWil* ircf A» L^Jl-^&lHlg&T 
a&-5o 2712. 2707, 2706TA;>JA*y 7 r 
30 So PAD*VDD0>^;HC h'y< ^n§t, inKUVDDH 
fi*{±577^n^o PAD*VSSQl"<;H;: Hy^f :/£ 

nat. infcttvss«ffi*«m*sn*. 

[0043] 017 110 16 ©270233 «fctf2703©JWM! 
fflttft*t^il*5<fctfi2£A:*>L.T. 
&lsTol\Z!iif]LT^ ; b„ 018 11016(732706 

01 7£H*fcffi»fcflH9iii5j:tfj2 
*A^7LT, ^^;U*^bTolfCffl^jUTti-5. 01 
6*601 8T^L£I/0@8&0Dtel;:fc, 1. 8V CMOS, 2. 
5V CMOS, 3. 3V LVTTL, AGP, PCI, SSTL, HSTL, CTL, GT 
: 0 L+, SSTL, SSTL-2, LVDS#©#< <3DS|g<3DI/0< 

^x-X&teKipf&lLfcIeJSSTfc Jz^ZL t\t^o STft 

[0 0 4 4] «_h, *HJ6^IT^L,^5 1 y7 f tt-^ro^y 
^»C2a«©y- N^fcKiI©h5>^X^*afe-5 < i: 
UfeVtZo P29Ol J ?>N29O2T^$nfe0®Tia^r- SgB^ 
OlSail-ifflSl/^y i7 7.€rffltiTIBU7cJPl/^*— h^it 
IKEE©h^>^^^«, I/0mJE©S»JI*$>-5 h7>y 

^^t. &nmfim~^2nz>mmizm^z><Di)wmT$> 

-5. P29O5 J ?=>N29O6T^^nfe0ffi'T , «y- hg|5^ 



\ 
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[0 0 4 5] *^Sfi^i|T^L^:-?-n^ r n<Dh7>>?7.^ 

T*©«8re«aK:aA»fc*— t?©«-C*0, ttfc:*&;Mi 
#JT^bfcft^:£l;:ES^£t>©T«&^^ W£EA«ff 

tag! 

[o o 4 6] &>±(D?ai<D&Mm\z&r>T&t>tiz>*m io 

©3»*tt£rF©ffl9T**. 

[0 0 4 7] (1) \/mM£'>ti< £h— 30)37% 

□ y27CIR2©«K£, I/0tjR*6|»El/Taf«ftSt 
T#M&T£*\ &3V>teI/0S^S#JELT*>'b|i£l£ 

WlffjWS*ffiffcLTt>, JB2@»^ny^CIR2ttiEHt 
fc»#S-&i?:t*«T*«. ±teSSl©HlJS0iJTteSg2 
EK^D^^CIRaJCDRAMlElgS^igfflU^^, DRA 

©<fc 5 £^ l IeISS^p y ^CIRloHiiiTafe-SnTitj!! 

DRAM(Hl?S©mM<!:^L/T. DRAMHJgS©m 

ram ©<gmjEi#tt tzmm 2 n-r\z n T-mai^iswEYt 

(fg 1 HISSED y :>?CIRl©ttM£<6«jEfl;T*£ 

C0<a^«JBE*^#ffi-rS«tl3t>, I/0SEE©«fc»PSV>ti 
BE«» 6 L- fc* A« Jt A«/Jn * < Ml it * c t **T * T 
*3»*YfC**. 30 

[0 0 4 8] (2) DRAM@?&ftg|$T/f!^-g>miS§l2:I/ 
OmiUfrx^J&LTH-S,, cniCcfcD, 
3ttT"bDRAM0»©»f1M:«|*»fc#;*.fclr>. DR 

3T«ilS*^ffc$-B-ntfDRAM|HlKffl©«jl*i^ 

«inmjE) *»i®a^Dy^ciRi©»^«ttftfriSi; 

£\ ae*G)iBiJ«THDRAM|ElK^tiai«£E©^f(jfrii 

1 ©UlSStflTttP TUfllitflEtt&ffl 4> £ g * fc^fc $ i* 
Sii^T^^fcJ&fC, DRAMHKteSfMfrLfc^. 
[0 0 4 9] (3) m«EEXM£ttLTttftttJI$2ia 

2 @B^n y ^CIR2fC0. 5VnbfFr-5»SI3» 
0. 5V®jf£©H3lEj&te^-©MSSiHl?S£« 

«-r*iiosou#iri«*36»«:t)fi< uftir»*»€fomai« 
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0.4Vt0.5VTtt2«£t±©»ffa«Hl36«4i;*. £©£ 
3fc@»C*Sft««©«j«*JBlrmtf. 0. 5V**£{bl, 
T«1»T**©T. iftaiHl?S*0fli©jgSTi!!f^$-&4 

[0050] (4) pwRicom^m 

5 © I' 3- \ - S># y ?M. £ f Uffl L £ X -f ^ 
>^U*a. U-*T£/&L£i§£. &A«8!EK:«fcoTffi 
^J«BE»»-tn«T©«flEfcT)5*o fc«£©*»BSWftt* 

>^m««-)S{C-€-©^-f 7f>^«TL*7^- 

[0 0 5 1] <*Jg^J 2 >HJfi^J 2 Tte, *]6g^J 1 ©H 

^©^^Jlro^T^-T. 

[0052] 0i9n 01 <hlfct£-f 5> £. I/0«R<O 
S*fS«&VSSQ£ P 7«S©**«(fcVSS*#»<b LTVSS 
tU K*»6a»VSS*»lt*i:tt>Jc 

tfi/0B»©i»**2rtft<, tf-^mogAt^^*^-, 1 

/0«®£:37«)®«h#ttn&ga«;&^. £©i§-8\ vss 
t VSSQ5*afb L T^n«^ y £ L T fcf >&£M 

[0 0 5 3] gI20te, 0 1 TlJPADltPWRlfC*®i3^ 
ffl ^nT^fcVDDQ*3ir>*VSSQ^©^:J6©n-> 

■&©*SI^JT$i^). I^TIi VDDQ*5«to;vSSQ«PADl© 
fc^fc^ffl VDDQ_CIR2*5 J:Z>*VSSQ_CIR2«PWRl©fe46 
Jr^fflbTl^o i^43, ffifir, v'J3>5 1 ->'^g|5©tf 
>$>4^tt^U > N*^±TVDDQ 1 tVDDQ_CIR2^«M«? 
izm&Ztl, VSSQtVSS(LCIR2fe«StWfcfi«*n*. 

tb. i/oig8s©mai«flfi©m«^6^fatLfe^*j, fa© 

mi® fc ©± # ^ / -f AT 4 c t * m < Z £ OAT 
#-5. @2 0©i^, PWRn:PADl.T«*bfc««/'fX 

[0054] i2i(t n i;^w«af«ffi*«»f &re 
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-^rtl^rtlMX iiSDHQiZM I/TIJ-O, VDDICttb 
Tt>— o©J:3fc, iMCft«tJld:«^y HfiWtt, 

H * **, ■E-n^nSScOiftttT t> «fc t» C fc »S» 3 * Tfc 

ySrA y$r— v^^bfcBS©/^^— i?CDb!>tl/Tia 
#affcbT^£J£!K£j$Ofc©;$J&57!>*, C©«fc3&» 
J&© fe CD 5 c i: «B" -5 * Tfe I K 
[0 0 5 5] «T02 1 $*#:«J[3lKHJ-r^o CHIPttv- 

^T. CKTK CKT2, CKT3tt-tft-Sh.Bifr:/'n y * 
n^n^ffittft^ttSE^bTI^^. PADL PAD2> PAD3 
tt-ttt^fttCKTl, CKT2. CKT3©««i««:C»«3n&sl? 
>T^>^7h*T, VSSQ«ffi**«»*tl*. PADltPA 
D2fi# >x-Y >tf?-1 tT- 3©/\° y >><D tf >PIN1 
PAD3ttsK>5*-f >^7<irOTIN2K:»5ttS 
nTlr»*. yj>h*«±Ttt, PINl&=fcZ>*PI 

N2 tt VS SQ_P CB <h H 5 VS SQ«{4 * ttf&T -5 y - H \Z - j& 

[0 0 5 6] COct'5fr|pIgS^'Pu/i7®{c:«MA'-> K£ 

»J CD EfS's (D«M 7 -f > £ *H * b & y -Y X©il A £ 
C<h*|ST^3. 09*.tf, CKTl75*I/0HJ8ST^<© 

y-fxs*£-rsia»T?aofc«^, cKT2co«i&«ffit: 

»bTttPINl*^l/Ty^X*«iBAb. CKT3t::*fbT« 
VSSQJ»CB**»^bT/-f^»A"T-B. l/fc*bT, CK 
T3-vC0 y «f Xm ASttCKT2^C0 y -f XigAl t tfctt b T 

[0 0 5 7] ««9-f >fcJfAT«7^JU^Kt3 

^Ttt«Atfy-fX©»«©^#*:igiSK«i&r*«« 
mtf7i7-f h tf— x3?©-f >y#?>x-$> ; T 

>^««S«[oft:7^J^*#AL/Tt)«kV». 

ia2 KDmmmr. cnmy^x^m^vf-^-r^m 

8&Tafe^>iT^t. PIN2iVSSQ_PCB©K^7^;|/^^S 
AT*tS4*WT»*. H 2 0 ©*JS«T»4. CI 

R2*«DKAMISIBT*St-r*t, VDDQ_CIR2te:7^ 4 
^ b T«l&tn »T * -5 o 

[0 0 5 8] 02 2IJ, ^y^«^64ft*&Stl**« 
«EE*»VDDQ(«A»i3. 3V) © 1 W5i»;:IBJfc3ft*«£*iK 
bTUS. 020 tra*KRH;i/0«ff («>t«3. 3V) & 
A*-r-5«^Tfe, K^PWRlffiiVDLffltPADl 
JBtTSE-ft-fft, VDDQ_CIR2, VSSQ_CIR2<h. VDDQ_VDL 
VSSQ_VDLt. VDDQ, VSSQfc2-ttTH*. £n«B2 1T 
^b^i^Sr^bfefeOTS-S. S2 2T«VD 

Ci:VSSQ_VDLtVSS^«&^nTU^>^, 
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0»©»*«ffi»CVSS*ffll»-5CtT?. VDD©«JEEl^;i, 

*at*«ffi*a*iitbfc*BEfc««-r*jit3iJT*, vs 

SQ±C5B4bfcy-fX©«»*S^*C<!:*t^ft<^ 
[0 0 5 9] B 2 3 tt. S«ft«T. 022 ©£T©& 

*fwtvssQtvss**a&vx»/ \ t fre>mi&vttm-&<Dm 

M&lT'$>Z> a I/0lElS§T5g£b£:VSSQ~v©y-f X7$<^-© 
**VSSfc«»-r**t» -€-©ffil©3a*ttH 2 2 

io t>©**#e,ns. 

[0060] gi22<hia23 -?\*m<Dmmm\zm%. 
btz\,K mz^-rm3 2Tfti5^-f v^yyv*r 

=lU~ ^S:ffl^T*J«bT"fe.«tli. 13 3 2 TfSDC-DCn 

CMOS Buckffl©«ljs8*t5e:i:taW3*T*:H. 3^- 
v#>:/#5£TfeJ;^#s, VDDtC^<©«^/&ig5n-5>» 

^•«y.-r ^^>^b^zLi/-^^s;^ffi^fc^QjE^ 
20 [0061] Ki±(Dmmm<Dmmwmit—D(D^yy r ± 

K»«SnT^*t>©tbTHffifCl5a*-5titt-E-©Bi 

w&3nt^5^ ■?-©-*a»»j3 t -.y7 r ±fc»jas-a- 

[0 0 6 2] M^.tf01 ©CIRltCIR2© 

«fc -575:121 SS^n y jr«t|q— ^ y y±fc^^«^-{:fcig ffl 

m\s1f?)V?- ; ?y-?ny>r~, xflUCP) t^:*. (CdT 

faMCPtt«»©^ y 7*mm<t br*g b^x ^ ^ ^ k 

10 f'^t-fXAy^- -^(Stacked CSP) H^^fe^,,, ) 

-?■©«■&, fetAtf0 1 <Dnmm-vmmt?mi&-^ 

<D?-yX±.\zMm\s, ^©CIRltPAD^SiJ©^^^^ 
Mm?Z>. a«5-t©»$. lOHi/N-y KTtt&<-oo 
^■y^**«b&MCP©e>fc»<s-r*::tfc<c*. c 

3ifflbTfe. ±Ebfc*5Bw©3»**»#e>n*c:tttw 

[0 0 6 3] $f>fc, ^l^.«CIR2HDRAMlHl!S^^*bfc 
CIR2^««cb7c5 1 -yyi^n«^.©^.y7 p ^giJ 
0 ?y ^Ctn^Pt^^ftfiW < ft* fc ^ 

r**3%, CIR2^«£b^^-7^aDRAMyn 

-^-nfc^bT, T-<T*(^— ^-y^±tc:^ 
Wr^)«^JcttDRAM- ni?y/7HiyDtXTMt5 

S/c^^l', CIR2^^«b7 v c5 1 ->y«^#: 
©^ffl D R A M t # < ©«5#T#2Hb b y 7 tt«l © 
"b©^fflViSCt)i«T€r-5. -¥-©*§£•. CIR2tbT^» 

TA<hilSfJ$n7 v c'b©«rW?iJfflbT. -€-©^*£ES£b 
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[0064] fc*j, &>±<Dmmwe\mm(D}zit>\z±\z 

fCte0 1 7 1^301 8T*bfcU^;U^SIlHl8S*ffl 
V»Tff*.«, Jtffl««.*3B£-rS££fc<, *aci/'? 

[0 0 6 5] <*«W3>HT«tfl3tlT. Uttftl 
M&HZ-OliTm^Zo GENltREFli5J:Z>"REGl©^y Xft 

<Dmw?z> mm z&Tizm^z ± 5 ic-rs c its £ 3* 
[0 0 6 6] E12 4H *mn*®.-otz?-v-7<D®m&i 

^CD-f 7x— X*fr"5/ty Kj9UE«£ftTV>*lB 

-So GENitREFitt^y^c-en-en-o*?), 

KElSnTHi. £©0TOS, %2<»ftUW&C I R 20 
2^^1:2000 I R2 atCIR2b»C»fW*n*«^ 
««*l/TV>5. CIR2*»DRAMHI»Tr**»^k:«»©^ 

^ u n > i7 iz ftm s nt n 5 «£**aib w t « z <d «t 3 

uTttf'yyifc-^J&O. ^tl-^REGla. REGlbT* 
£tlTV>£. REGlateVINTax£tt5#U REGlb«VINTbx£ 
ffl^L, ^n^n©ai#£ffifflTS[I]*&IRl<hCIR2CDjfi 
< fC-€-n-enREGlatREGlb^EB*nTli5. 
[0 0 6 7] 'CDct^fCl/^n. U~ ^CDtti^^ffl^-SlEJ 
SSCDifi^Cl^JiU— ^SrEg-fSrfC. U^al^— 30 

*©EI«fc«.n;fc: £S©«E h* O -y 7£/J\S < JflJA £ C 

*(DKttJSSBE^3l«$nT*5 0, *nsm«t 
te/h2<&-5. ^<hGENl©JE&i 
A«fi<T*©E«©*£»ff.a**£<fc-3Tfc. «BEH 

n S ««f|£EVPWR 1 © / ^ Xl*£ Jfc* tt U * a. - * K 
t fc-3TB5<«&nTV>*£«e>, UXa-U-fOfctjizlt 40 
£GEN1M©«EE K n y X3?© J < X©12§ 

[0 0 6 8] 0 2 4 ttSipmjEE^^IHK^^ y Zf\Z—D 
Effi LT\ l^il^-^tttEft&JIflrKEEbT^ 
So »^«fffg£0&©ffi#«S^mflE3g±le]8&©»il!j 

fiteSfcy-rX^fCcfcO^fcU ^yX©«Brfc«fcoT 

j t<D&fc<Dm?&mte : s><z>&&m-e&z>o 024©^ 

«Ttt, «A»iKEFl©«»«ffitREGla<0»ifi«ffi*«» 
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»^««KlJ:oT*Yb-r*. L&AJoT, 02 4©HSS 
«Ttt a. U- ? jfttg tf® S S«P«EEVREF 1 it U¥ a 

TLSK L-*a.U— ^ CD ffi J] fertile tfcfttJT&ffc 

[0 0 6 9] ^ttHZMLT, 0 2 5 «S«P«£E^^|HlgS 

3B£l3fS©»il&«(fc©>'<Xttratt/<XK:fc4. ~n 
»c=fcD< ^^-^©ffi^mffiteU^U-;?©^ 

[0 0 7 0] 02 6te02 4£02 5©?»J,&££a>l,;t 
I'^al'— ^£*Mffi56£EJ»©E««T?*4. 0 2 

i-VTfiLftizuJrz.i'— f\* j t<r>&Ji%m^z>m%i<Dt& 

«fc'5K:aUIM«fiE36£lHl»ttfc*'<c< ^a.U-^05iS< 
KlKEf****^. 02 6Tte±fE^fc£, Wal. 

(REGla J ?>REGlci3«fctJt. REGlb^REGld) £— o©S*p 
«£E%^0!§ (REFla^REFlb) f3ML,T^icffl.«-rs C <h 

co a ^•BflEn j e-cc) m jjw.ee \z ifi vimffico^r timjE^m® 

m&&<fcZ>tz®. 8EGlc©A*f41lEGla©ffl^6Ut-3 
TV^So 

[0 0 7 1 ] **!4El***«#il6n4)J«, 
•?-©ES*j*«#frRB^b/j:H. L-^3.U-^©ab^« 

SJ;5frEfi-rtitfokUo 
[0 0 7 2] <jeS£#J4>.WT3«S0iJ4 <h UT. 

i ^mmM2T7Fisfzftfflmm3z*ii®2gpmi<D&]&mR 
zwmift-emmznzm&mm (#jeei§]?s^«je'j 5 y 

?®&) (DffWiL^&Bmz-O^Tm^Z. 
[0 0 7 3] 02 7(1 0 2©[fll!S^J;D-SS'ft;bT« 

tLTSbfc. REGl«0 2T^bfeot5f3*#:WH«^ 

VDD, a«rtffi*««£EVPWRl*|»£EUTI*J««aEVINl- 
VINTn^r^^-TSo 0 2 T«REGl©lbf^(CVDD«fiJffl S n 

^mtznzzt&Tsk-rrztb. miizvdMmz&znz, 
^oizbfco 02 ©A^^a©j; o \z&mwfcvtumt 
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[0 0 7 4] 0 2 8«££>f;:0 2 7©GEN1£«B§UT\ 
H27 ©pwrlfcVDDW* &It«»fc«£©jttM!lT**. 
I/0«JE*tVINTl~VINTnfc:ffi^;T-l)«IE <t Jtfe* LT+# 
ft^5Vi*-&«. VDDQO«ffi*#£Ef -B^R^Vi. ■€■© 

©#m«, vvw&nm7 * mm \ 1 ter 1 £ u treg 

* s S^ntfflSLTfciH. f il terlttMOS h 5 >v 5 X^ 
T«tfc LfcJSiaR420 1 1 D < MOS h 3 > 5?* i? T#|j5£ h 
fc3>x>-y-C4201-e«j«bTlri5. R4201lr«tO, VPWR 

icD-r > e-^>x«S5 < vddq±© j -r x#vpw 

Rlfc£*T3©«Br<*£.fc*»T*.5. A^fflllcn 

>^>-y-C42o i *#ior s c: t tacw&-y > tr— y>x 

Bo 

[0 0 7 5] REGl©ffl*R:g8A««E*««nfc«^fctt, 

reg i © a#<»j© 3 >x >-y-* s> -€-©gg AMffioimffiiim 

l&Ztl, REGl©ai*«flE^ U y •7)Uifi&&T2> Z t&ffi 
<*^t*«T#5. fc*>;3A/, £©P#, REGlcoA^rffiiJcDS 
ffiP*T«**S«*i;*&». tt&prF^jgiloTfcRE 

«t3&Sa*<&5. -^©^©ICteD >^>+h©SgM£&-B 
8«*€<-r*^ REGlWA^7«£EVPWRl*iif<r-SJ: 

[0 0 7 6] «-rc, «*fc-e-©ft#*5STarr. ^> 

^>1fC4201©#»^C> VPWRl©«flE3SlilS£AV, 3§A 
««EfcJ;'pT«Sn5ffi?BfSSQ. REGl^IE^&gll^a}^ 
«EE«ffl^-r*O^^S^:VPWRl©Sffi«£E$Vinin, VPW 
RlcOiEftW«JE$rVnomi:-rBt. AV=Q/CTstS[T^-5 
/fca6> Vnom-Vmin > AVfc&S «fc 5 tzTtM J:H. 
(Vnom-Vmin) C > Qii&tK Vnom£i«< 

[0 0 7 7] 0 2 9Ctt. 12 2 8TSLfcSii7^M 
£0 2 7teSffit _ *£#f;:&JgLfc0!l£^-r. »E08§ 
GENl©flJ***af7-f ;^filter2*^L/TRECHC«l& 
1/TH4. R4301*««*xT, C4301*±tfC4302A«:n >5* 

fc, 04 2 ^^g^fe^O^^^©^-^©*^ 

[0078] H3 omEmtmi^n j en—-DWtifft 

©^^^/^^iSTT^o -?-©^36> d©SgJfi#ITra, & 
^Wfc#fcVi«ffiTafe*VINTl~VINTn*, Jfc«WiSt>« 
J£©VINTla~VINTna£, J£t£fi<rtg^mJE©VINTlb~VINT 
nbfC-^bTl^B., 

[0 0 7 9] VINTla-VINTnaiOfcW^pwrl* 
GENl*fflHTfPj«l/. VINTlb~VINTnbJ:Ofe^Vipwr2i£ 
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GEN2*ffllr>Tf1sj«T*. REG1«VPWR1*^VINT1 
a~VINTna£fe 0 , REG2«VPWR2*^ e>VINTlb~VINTnb£f£ 

ai^©«ffiiisr/h^<-r-5' tr, ^i^^u-^©^ 

[0 0 8 0] H2 7**503 0*Tfc*l,fcPWRl©5ttfi 

, SEE 0!§GEN 1 ©igi&«& teVSSQK Jggg L T V» -5 *t. 
VSSt»«!UTt)J:H. I/O0g§/l!©«Jfcmft<h-e*a«fc9 
10 , fc>fil»*BETft^-r*3 7llI»fflO»«!ftfl:*tgij/^» / k 

NTl~VINTn^r. VINTl-VINTn*«[ffl-r*lllBCIR2©»* 
«&(VSS) SSlWttil/TfflVJT^i l^^zj. V-5>* 

[0 0 8 1 ] £ATH 3 1 &Z>*0 3 2 fc. #m®KGENl© 
tt©«S*T. 0 3.1 l;, VPWRH'VDDQ©*?) 3 fg©«JE 

20 -T= 03TI93*Lfc#EElElgSt©S|V»«#>tf>^S 
Oi^f- £©H3 l©H3**J:?)**fc#£E*£Eat 

[0 0 8 2] 0 3 2 fc, GENl £ LT^fc($^CM0S Boost 
^©X-f 7?>^l/4 : a l/-^*iC©DC-DCr: >a*-^ 
S:ffltiT^5«H|**T. d^TL803«-f >^^^. M804 

S*^UTti-5o M804^>bTM8057bi*7TBSSP B 1 
M804*«^7 LTM805^>-r-5ffi^©5^3.-^^ iJ- 
30 -f i7;l.$:, l^0©jS^0©J;5fc:SiJffllL, VPWRl©itJ^ 
«BE?r*iJW-r-5o X-f ■>5 1 >^h^>^XiJ'©^-> • ^> 

■3TV»S. -f >^i>^L803tt^>y7 p ^|t||gbTt)J;^ 
^yTW^gLTfcJ;^,, d©|2i8g«^^-^7K 
>y^S©#BE*S;tJt|gLT, tfj**»a«^:*^i## 

©#JE@B*fflViB.©**JfilTft-5. 
[0 0 8 3] ^{3, «£EJCKlEIJ8REGlK:^Sn*mEEU 
40 5 y^IelKW^^JfcOViTa^-B. 03 3tt05©IsJ 
K©5^f*g85«£Effi^ffl©A-/7rll02©*.*fE«-r-5 

^> **«Ji©u^;^^©fc«)©iEi?§iioit>|in«t^ 

R7SA«-e©»^W4^ GENl©tt}^^fflV^l5jfg©« 

*«ffitni;fnai^(c:ciT«vssf'ffia-rs) tg^s 

l/f«CV»„ L^L. M0Sh5>> 5 X^«, ^-©^YkPiiHEE 
^(CJ: OMOS h 5 >> 7 X^©€-3g^Wtc9lpJT#-5m'fe 
jtfcttlB^At**. ^(Dtctb. VPfRl©*ffi*tjfcntM0S 
50 h7>^^©iHE^TL$5»Jtt^5. i© 
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^Stemsizn. H 5 Bt>H3 3© 

OiEffliJ ©ttz@! £ I/OHKffl roflT* 5 VDDQ C b T 

s h 5 * *jb tf «fc v». 

[0 0 8 4] a$nfcW£EfcH-r*BI)Bf3VI 
NT1* ffi*; LTV>*0UTQ|*g©M0S h 7 *M1003dT& 
*. *-r««Ofc0 5 t|SI^iCM1003dCDV-7 > *m , ffl{'il 
8fi^Sn5*^*#*5. il^TMOSh^v^MlO 10 
03d©WEEri*3. 3VT**<fcU VPWRlfCtt5V©*ffi**A* 
3 ft. VINTlttt3VO*JE*lti*Ufc^t-r*. r* 

i. Mioo3droy-h • y-xm^«tcxy- h • kw> 

M©«fiC3S*3.'3¥«TJcT-5Ctt. M1003d©y- hM? 
fcttl. 7¥{»±©*flEj&*ffT^Sft*«t^3*#ajrF, « 
£E*#lilB-r)*»&r^M*«**;:i:36»to*»*. 0 3 
3 CD0SST(aMlOO3dt. VINTlfC-3fca**A?l(Mt«S+ 

MOS h 9 >v ? X^*S^^±iamJE*#l*Slifr^ 
T#3. 20 

co 0 8 5] a*f'±ia©«jE^# 1 £jwfc-tro:ir>«6 

(VPWRl©«EEA«VINTlfc:tfl* bfe^«£E«t 0 "bsfcfc Q ± 
*^«-&) Kite, M1003dcoy — XteVPWRlfCfijSS-frf K 
03 3 ?C^L^J;3CVPffRlO^15^M1004d*^M1005d 
$ tltz y< H L h 5- > 5?* ^ <fc 3 U*< 
Nfr«tt?TIS*mbTM1003d©y— ^SS^fr^f 

[0 0 8 6] fc43, 0 3 3©«T?f3ill003d36»6M100Sd* 
TfcPMOSSfliH&a*. NMOS*fflV»T#|j«bTt>J:^. Z 
corns, H3 3©D-AMP©IN-tIN+ttiS!K:««'r 30 

J*L&«££Jt«l,TM)ST?*WiU;fc«-&, y- h • y 

[0 0 8 7] 03 4(3, 0 5 Wfl/EU 5 'y^CD^^Jt 

zz-?it3L—i/>t/ttia&TX h trt — t>\$t 
s^^^o^r-rcitr-So x— e>>yi$©i&&&#3s 

Wr»:tt09*.tf. ii^B#VDDQ=3. 3V, VDD=1. 5VTafe-5«I£ 
£^ft^*ft4. 5V, 3. ovtc-r^o 
[0 0 8 8] 0 3 4fc*HT, I-y>J'fXhMZ)# 
fT^*"T«JEvsw«2. 1603Tjfc£ft/fcri >A* 

1^-^^VDDmiE^vswmjEJ: K) fc^&WEEK&ofcC 

h&mmrzo vDD>vswfc&ft«r, Mi6ii©y-h«-^« 

VSS*ffitf»SVDD*ffifcJEfl;-r*. 1601«VREF1©«J££V 50 
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REF3©«ffi*fiSlR1605tR1606Trt«-Ufc«£E*H:«b 
TM1607»y- h^tt£&;£U VREF3©«JE*« (R1605+R 
1606)/R1606*VREF1=2. 0V«fc 0 *>/h£ ^m&ZMMl&m 
^TVREF3*ffi*±#S-a-S«t5»C«<. 1602«M 
1611©y- McA;&3ftfc«EE£VRBF3©*EE*fittR16 

VREF3©«JEt5MR1608+R1609)/R1609*(M1611 
©y- hME.) J: 0 fc/hS(r>*£K:M1610*flitr>TVREF3 
«ffi*±#S-&*J:5JC«<. Ifcii^T, VDD<vswtf) 
M1611©y-N«EE«0Vfcfc«fci&. *KW»:160 
2«^-y-r^>« ^ni:j;oT> 160H3«toTVREF3t«2. 
0V*«ai#$ft5. VDD>vsw©*£-, M1611©y-h«JEtt 
VDD«£Et&*. £ftK:«fcoT, VREF3©«)Ettl602(rd; 
oT(R1608+R1609)/R1609*VDDK«»Sn*. (R1608+R1 
609)/R1609=l. 25fc»JfeT4CtT» (R1608+R1609)/R16 
09*VDD=1. 25*VDD£:&3o £©«JEtt2. OVJ; 0 

^W(IVREF3©«EE«1604©/N*y 7 7 £ffl^TVINTlf;:ti} 
#£ft5o 

[0 0 8 9] 03 5 £03 4CDfB\&\Z£?TMf$L£t\rz 
rtSE«JEEVINTl©«JE1#14^^-ro 0 3 5 ©m&TteVIN 
T1«VDD#*2. 5V(=vsw) £jg*5 £VINT1=1. 25*VDDO#& 
t'te^ck-S I'yn^A^nTt/^o VDDoox— v>>y 
^JET^^.3. OV^fe^T, VINTl«-5-©X->?>^SJE 
T*^.2. 5*1. 5V=3. TSV^EniQoJtgt^n^.. 

[0 0 9 0] H3 4©@»Tttn*^e.A*Sn-5*jR 
«je (D^ft; ai L TV I NT 1 m.!£ * X- > y^EE \Z fx 

5=- y ©»f^«« «t tat a& ^ x- ^ > y«ii tcg^ $ 

- > y «JBE ft £ =fc 5 L T t> «t 
[0 0 9 1] 03 5©#tt^J«, VDD«EAf9#©nf^ 

fcSttT«r»**«, 0 3 6 TttVDWWEE*iiS#©»f^«II 
mJGE«r@Afc C t ^ffi IxTVINTlOWttSSC-fbS-e-S 
i'StLTfcili. Tftfc*,, VDDQ^3. 9\&mZ.% ii 

vimmmHuzttVTmmzmm-tz. vddq©x-^> 

y«lETa&£4. 5VTVINT1«2. 5*1. 5VlCftS \Z?a 
[0 0 9 2] 03 7 (a) (b) \ZU, «EE'J5yH0 

?§©Si!iitiiss5{:^ t^c* v > h s. ^—m^fD^mm^ 

S^T^5. *983bfelHlK©«F«©— ott±EL/t<fc3 
fC-€-©«apy'ry|^*Jt^i8f^c:i:T*4. Ki54] 

©««**** c tTfcWSV -f XI^*Jt^*i«iJ&^ c: 

i^T^-5p 0 2 4Tte#J;U2CascodedS!<hWilson£!£ 

as -h \z m -5 y -r * s . 

[0 0 9 3] 
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tf, WT©ffl<9T&3. 
[0 0 94] (1) ^y^«t©-f>^-7x-^*ff 

^&3§^PLl*© 7 ± n ^lHl?g^DRAM[Hl8§^> 7 9 v > zl 
[0 0 9 5] (2) ±BI/DEB<tJI5lia»*tJB2SB- 

p n t <£>«m y -r xto* * < t # -a . 

[0 0 9 6] (3) 5 L y^«*»6«f&"r-5«*»*Htt 

[EI 1 ] *^HJ*f^t^C-5^^!#:*«lEjgSO±#:^^ 

[0 2] 01 ©fi^«JE5g£[5]g§pWRl©0!|£^T0c 
[0 3] 0 2©#fiEle]g§GENl©0iJ£^T0o 
[0 4] 0 2W*^il|£E%*lHl!§REFl©^J^*-r0o 
[0 5] H2<Z3»£EEBVLM10D«**rH. 
[0 6] 0 5 W&ffi@&VLMl©VDDQ£#T-5i|#tt0!£jS 
T0» 

[0 7] 0 5 ©KEElHlBSVLMlCDVDD^*f-rS!|#tt«»l*^ 
"TH. 

[0 8] 01 ©^2F«3a5lHlSSXn<y^CIR2CDPJSr^-r 
0= 

[0 9] 08TIV^n§ l/^^ftSB (VDDIUS— V 
DS46) ©0S**TB. 

[010] 08TfflV^tl5^Mft|5lK (VDLH*g 
-►VDDJBW OWS^fia. 

[011] 08Tffll^n5r3- KlsISSRUtr7- KH 
^»lHlg&S;^-r0„ 

[0.1 2] 0 8Tffl^Sn5-fe>*7>:7ifi#<Digj&09 

[01 3] 08Tffll/^n-5^-f >7 >7°(D®'&W*7K 
T0o 

[014] 0 8©@?§<£>i!jfPi£^£7K-f0,, 

[01 5] Hl©JBlrtaiglK^D5/^CIR10«*«"r 
0. 

[016] Hl©I/0@tt:/ny£PADl©«*j*-rH. 
[01 7] 01 6Tffl^5n51/^;^@K (VDDH 
*— VDDQjR*) ©WS^-TH. 
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[0i8] 01 &~nm^t>nz>w<)v^m®& (vbdqs 

*-*VDMi« ©#J£jK-f 0, 

[019] 01 ©£#j*j*©*»«*js-rH. 

[020] 01 ©£#«jj6©*&©aEJBfl£*-rB. 
[021] 01 y-^RCXmffi&* 
"T0. 

[022] 01 ©^#«j*©ffl©aE»«**-rH. 

[023] 01 <O^#ffl«0ffi©f iffl J 
[02 4] 5 1 ^7 P ±T©BBB©IIJ£^|i&^-r0c 
10 [02 5] ^yy±T©E«<OffiOj|»«*3K-rH. 
[02 6] ^yX±T©E«©te©5ft*«*jKTH. 
[02 7] ftWIE%£|g!l»WRl<7)£&0*«;K-fH. 
[02 8] Affi«S9B^|gIISPWR109«&(O2»«|%^-r 

0o 

[02 9] F*gffl5«flE^^[51gSPWRl©ffi©^^j$^-r 
0. 

[03 0] F»3^mffi^±EKPWRl©fl6©^^4^-r 

0o 

[03 1] #JEIaI8§GENl©flfi©^)^r^T0. 
20 [03 2] #JElel8SGENl©ffi©^J*^T0. 

[03 3] l$ffi®BSVLMl©{i!J©#J£?K-r0o 

[03 4] P*£EBBVLIIl©«l©«**rH. 

[03 5] 0 3 4©Kffi®8£©»'fmtfe0£;*c-r0„ 

[03 6] *E@Bl:J:9T»j«Sn5'<*Hf#ttffl 
ffi©^ij^*-r0o 

[03 7] KEI9&£m>«&IbJfttlil&0ftffig|gg® 
^^JSr*-T0o 

[W#©JK^3 

C601-C603. C701-C705. C706a. C706b. C806 =i> 

30 ^>+K 
L803 -f 

M804. M1003a. M1003b. M1003d~M1005d. M1607. M161 
0> M1612. P2101. P2103. P2105, P2112. P2107. P210 
8, P2110. P2201. P2203. P2205. P2212, P2207. P220 

8. P2210. P2402. P2401. P2801. P2802, P2804. P280 
5. P2807. P2901. P2903. P2905 P^^^JlMOS 

M805, M1003c. N2102. N2104. N206. N2109. N211K N2 
202, N2204. N2206, N2209. N2211. N2403~N2406. N27 
10 11. N2803, N2806. N2808, N2902. N2904. N2906 N 

R903—R905. Rl 103, R1104. R1605, R1606. R1608. R16 

09. R2709 SSt, 

B901. B902 /H#-7h7>yX?, 

D2708. D2710 ?-1*-F 0 
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6EN1 



VINT1~VIMTn 
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